Amphotropic retrovirus transduction of hematopoietic stem cells.
Mice treated with cytokines for 5 days have large numbers of hematopoietic stem cells (HSCs) in their peripheral blood and bone marrow at 1 and 14 days after the last injection. We fractionated the HSCs from the bone marrow of these mice using elutriation at flow rates of 25, 30 and 35 ml/min. The subpopulations of HSCs from cytokine-treated mice show a 3- to 8-fold higher level of mRNA encoding the amphotropic retrovirus receptor (amphoR) compared with the corresponding HSC subpopulation from untreated mouse bone marrow. In an earlier study with mouse HSCs we showed a direct correlation between high levels of amphoR mRNA and efficient retrovirus transduction. We have now utilized our gene transfer protocol to assay amphotropic retrovirus transduction efficiency using HSCs from the bone marrow of mice treated with granulocyte-colony stimulating factor/stem cell factor (G-CSF/SCF). To extend these findings to a more clinically relevant protocol we analyzed the amphoR mRNA levels in HSCs from human cord blood and adult bone marrow. The amphoR mRNA level in HSCs from human bone marrow and fresh cord blood was detectable at an extremely low level compared with the HSC population in cryopreserved cord blood samples. The 12- to 22-fold increase in amphoR mRNA in HSCs from cryopreserved cord blood renders these HSCs likely candidates for high efficiency, gene transfer.